T cells gene-engineered with DAP12 mediate effector function in an NKG2D-dependent and major histocompatibility complex-independent manner.
NKG2D is an important activating/co-stimulatory receptor harnessed by NK and T cells in immune surveillance. In contrast to NK cells, T cells fail to express the activation-signaling molecule DAP12 even when activated and, therefore, ligation of NKG2D alone is insufficient to induce T cell cytolytic function. To test whether we could endow T cells with NK cell-like effector function, we have engineered DAP12 into T cells by retroviral transduction (T-DAP12). T-DAP12 cells were demonstrated to specifically secrete interferon-gamma following receptor ligation and to mediate potent and specific lysis of the NKG2D ligand (NKG2D-L) (Rae-1beta) expressing MHC class I-deficient and class I-sufficient tumors. To circumvent the inability of T-DAP12 cells to proliferate following NKG2D ligation by Rae-1beta expressing tumors, DAP12 was engineered into OT-1 cells with an endogenous T cell receptor specific for chicken ovalbumin peptide (amino acids 257-264). Importantly, following a period of proliferation through endogenous T cell receptor ligation, OT-1-DAP12 cells retained specificity against NKG2D-L expressing major histocompatibility complex class I-deficient tumor. In adoptive transfer experiments, T-DAP12 cells enhanced the survival of NK cell-depleted RAG-1-deficient mice inoculated with RMA-S-Rae-1beta but not parental RMA-S tumors. Overall, this study demonstrated the significant potential of suppressing tumors and other cellular targets expressing NKG2D-L by endowing T cells with innate NK cell-like function.